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 Abstract - This paper is part of a panel entitled “Modernizing 
the First Course in Power Systems.”  In this paper the authors 
discuss the first power course requirement at the University of 
Missouri-Rolla.  Undergraduate students are required to take a 
power course, but they may select between a power systems 
course or a electromechanical conversion course. 
 
Index Terms - power engineering education 
 
I.  INTRODUCTION 
HERE is currently an anticipated deficit in the number of 
electrical engineering students graduating in the next 
decade who will have sufficient expertise to fill the expected 
openings in the power industry.  As a result, many universities 
are resurrecting their power curricula and offering courses in 
power engineering.  However, many universities are under 
considerable pressure to reduce the number of hours in their 
BS curriculum – this has led to a reduction in the number of 
specialization courses that undergraduates can take.  For this 
reason, many students may get, at most, one course in power 
engineering.   
Several institutions, including the IEEE Power Engineering 
Society and the National Science Foundation, have focused 
their attentions recently on gathering input and making 
recommendations as to what content should be included in a 
first, and in many cases only, course in power engineering for 
the undergraduate electrical engineering student.   
At the University of Missouri-Rolla (UMR), we have taken 
a slightly different approach to the issue of a first course 
content.  Over five years ago, the department underwent a 
complete curriculum review and update.  Prior to that time, all 
undergraduate electrical engineering students were required 
both a power systems course and an electromechanical 
energy conversion course.  During the curriculum revision, it 
was decided to reduce the power engineering requirement to a 
single course.  At that time, the faculty decided that rather 
than trying to condense both courses into a single “one size 
fits all” course, that both courses would still be offered (with 
slight modifications) and students could select one or the 
other course to fulfill their undergraduate requirements.   
II.  POWER SYSTEM ANALYSIS AND DESIGN 
The catalog course description for this class is: 
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Power system components and transmission lines, 
three phase balanced power system theory, analysis 
and design including economic and reliability 
considerations, and fault analysis.  A power system 
design project using a graphical power flow program 
is included. 
 This course is accompanied by a laboratory which is mostly 
computer based. However, certain experiments, involving 
single- and three-phase transformer and synchronous machine 
operation are carried out in the laboratory. Figure 1 shows an 
example of the newly developed graphic user interface GUI 
which is used in both the Power System and Electromechanics 
courses.  The computer based lab experiments use several 
graphical programs including: 
Computer aided analysis of voltage regulation, power 
flow, compensation, and economic analysis. 
 
III.  ELECTROMECHANICS 
The catalog course description for this class is: 
Magnetics and magnetically coupled circuits, 
electromechanical energy conversion, rotating 
magnetic fields, stepper motors, DC machines, 
induction machines, synchronous machines, and 
brushless DC machines. 
and the accompanying hardware laboratory: 
 
 
Experiments with power measurement, transformers, 
magnetically coupled circuits, rotating fields, stepper 
motors, DC machines, induction machines, 
synchronous machines, and brushless DC machines. 
 
This laboratory was described more fully in [1].   
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 III.   POWER ENGINEERING CURRICULA 
From one of these first two courses, students have satisfied 
their power engineering requirement for graduation.  
However, students may also continue on and take more 
specialized courses in power engineering.  To be considered 
to have a “power emphasis” an undergraduate student must 
take at least three power courses and/or do their senior design 
project under the advisement of one of the power engineering 
faculty.  The possible courses that students may take are 
summarized in Figure 2. 
IV.  WHY NOT A SINGLE FIRST COURSE? 
There are several compelling reasons why the faculty at 
UMR chose not to offer a single first course for all students.  
There are a few “must know” topics such as three phase 
power, power factor correction, and transformer operation 
that are considered crucial for all electrical engineering 
students.  These topics are covered in both power classes.  We 
felt however, that trying to cover a full breadth of power 
engineering topics in one class ended up in a survey of topics 
without producing real understanding of even a single aspect 
of power engineering.  By making the decision to have two 
“first” classes, we recognize that some students may leave 
electrical engineering without knowing the basics of rotating 
machines or power flow analysis, but we accept this 
shortcoming in knowing that students will have a more 
thorough background in the area they choose that may serve 
them well.  Through effective advising, we have been able to 
suggest the courses that we feel may be more useful for 
students in their career goals:  students interested in 
manufacturing, electronics, or digital control may find 
electromechanics more useful.  Whereas students interested in 
communications, computers, or systems are typically more 
interested in the power systems course.   
 
Over the past few years, the course enrollments for both 
courses has been roughly split 50%-50%. On average, 
students do not show a preference for one course over another 
and many students end up taking both courses by the time 
they graduate. 
V.  CONCLUSIONS 
The University of Missouri-Rolla has taken the approach of 
allowing undergraduate electrical engineering students to 
choose which power engineering course to have as their 
“first” course.  This not only allows students to specialize 
their power education more closely to their individual career 
interests, but also provides the opportunity to cover course 
topics in greater detail. 
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Figure 2:  Undergraduate Power Engineering Courses 
